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1, Introduction The problem of scaling of the hadronic production 
cranes sections represents an outstanding question in high energy 
physics especially for interpretation of' cosmic ray data, A compre- 
hensive analysis of the accelerator dataf 1 *l 0 ads to the conclusion 
for existence of breaked F eynmarr scaling. It was proposed that the 
Lorerrtz invariant inclusive cross sections for secondaries of e 
given type approaphe ponstent In. respect to a breaked scaling 
variable x 8 , Thus, the differential cross sections (measured In 
accelerator energy/ {a m can he extrapolated to higher cosmic ray 
energies _ 

C drff ot/2 J <y / 2 

“V ■»' 9(x e ,Pt) * f(x(s/e 0 ) ,p tt ) (s/s 0 ) (l) 

dp id ^ 


where x = x(8/8 0 }° , ‘ , CL m 0,26 , 

This assumption leads to some important consequences. In this paper 
w'l discuss the distribution of secondary multiplicity that follows 
ftpum the ululated Feynman scaling^ using a similar method of Hobo et 
al/2/. 

2, Derivation of multiplicity distribution in the case of breaked 1 
Feynman scaling . The distribution secondary particles in high 
energy hadron infer act ions is an object from the first to the recent 
observations with accelerator facilities. On the other hand, asaun 
ning Feynman scaling: It was theoretically derived by Hotoa at at'*' 
that aaaymptotlcally ro , ^(a ) fa only a function of n/ n 


* Sp^Cay/d^g^ (a) * ~^JiKn/<n>)' f (2) 

• where b^(s ) is the cross section for multiplicity being n at 

fcNS energy Vs , <n>Is the average multiplicity and 'K(r) is inde- 
pendent: function of fa exept through the variable z=nAn>. The 
shape of multiplicity distribution has been obtained in a va natty 
of models with rather different theoretical inputs ( unco r related 
el utater model models' quark parton model'and 

dual partton medals' The theoretical predictions for multipli- 
city distribution have been found to be approximately true from 
\l» «D*5 Gev up to TSR energy Y5 =*63 Gev ^B/ubare 'violation of 
Feynman scaling was observed, When standing the multiplicity distri- 
bution at the collider region at Fi»S4 0 Gev the KNO scaling dome 
not necessarily holds for part of the phase space corresponding to 
higher multiplicities/®/ There is a clear indication of. an.’ increen- 
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sing high' multiplicity tail. It causes that nrany of the original 
(models ybawe been amended to accomodate the observed scaling vio- 
lation'' 'by assuming that between the collider and ISR energies/ 1 , 
some new physical mechanism^ ( rescattering JUr * three gluon (coupling/' 
characterized by higher multiplicity started becoming Importabt* 

We will examine what follows from breaking of Feynman scaling. Let 
us as some scaling on x for the distribution functions integrated 
over the transverse momentum 

= J 9 ^ q ^ X sl» P tl ,# ** ,X sq ,P tq^ dtr tl # * * dp tq * 

o *•••*%, if^ >.• ( 3 > 

There is needed only that the transverse momentum is limited am 
fa goes to infinity* In eqi»3 are used functions which incorporate 
q particular semi— inclusive cross sections. We can derive the 
moments of multiplicity distribution in an analogical way to that 
of Kobe eft ar . Thus* for secondaries with rest mass* m we sot 
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Hi?4) 1,IBSt * COrav,Br9es . After integration of eq.4 we obtain 
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•cn(n-l) V#-# (ra~cj+l)>=tj la 
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* °< bx>l d P'tr" d ' , L^ (,,>(0 "Kins 1 -*)". 0((ln* 1 -°‘)'<- 1 ), 

Jins J ^ 

where O((lns 1 ’* 0( ) <, “ 1 )' means terms that at most go like (lns 1 "'^) q '“J 
Consequently the same asymptotic behaviour has not only the mean 
value of any qi-order polynomial oif n but the mean value of n 
as well#. Taking into account eqv3 we can set 

n q! .P (s).dn =fl/ (q) (O f ,.,,0) (lns 1 ’ flL ) q ♦ OClns- 1 ^) 1 ^ 1 ) . (s) 

Dividing eqj.5 by ^ (ins 1 *'‘ l J ef ['f ^ ^(ofj *» W e obtain 

I 2 • P z(n) (a > ' f(l> &JO M * 0 (— 1 -, ). ( f 


where 


[f U '(0)J 




(o)f^ ins 3 


W'e assume that the function 
|fs ° 4 ,, 1-cC 


\s ln3 

is determined uniquely by the moments (5>, Thus, to the highest 
order jn ifs Ins we have the foilwing breaked scaling result 

”„<*> -&.*<*> * »(~>) , (8) 

where the mean multiplicity as function of fs is 

^n>cf (3L) (0)^m s W . (9) 

3» Comip'ari son of the breaked Feynman scaling results for the 
multiplicity dis tribution, with experimental data in accelerato r 
energy range#. In figure 1 we have compared the multiplicity 
distribution function specified by the semi-inclusive cross 
Se ?14? r>S ^ rom which ate published in the paper of Kafka at 

al for multripartf cal production up to above two times larger 
than the mean value of multiplicity# It. is seen that the di stri~ 
butiarn of relative multiplicity scales at least for the range 
of not very large multiplicities which are responsible forr the 
typical, events in cosmic ray experiments# 

As far as the average multiplicity is concerned the assump~ 
felon for breaking of Feynman scaling gives a good agreement . with 
the acceleration observations in wide energy range up to lO^Gev# 
The energy dependence of wean multiplicity according eq#S is , , 

compared in figure 2 with accelerator data taken from Carlson' 1 * 




titan erf the multiplicity distribution 
(made an the basis of F NAL data) uiith 
SPS data far 1^14 3*5. The latter are 
representative af the shape of the 
full distribution* 

life can conclude that for the purposes of cosmic ray investigation 
scaling of multiplicity distribution derived, from breaked’ Feynman 
scaling can be assumed in order to prescribe the semi-inclusive? cross; 
sections at very high energies* 
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